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= Sketch Map
= Cross-sections

¢ Riffle cross-section
o Pool cross-section

Longitudinal Profile

Pebble Counts
e Representative pebble count
o Riffle pebble count

Velocity (Worksheet B-2)
Stream Classification (Worksheet B-1)

= Dimensionless Ratios (Worksheet B-3)
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GAGE DATA

River Morphology and Applications ‘ . First Field Day

H :
.\..4“/

Worksheet A-2. Computatlons of velocity and discharge using various methods.

Bankful! VELOCITYI BISCHARGE Estimate

Date |'—{ 30{0‘1 Stream Type (‘_
Observers

INPUT VARIABLES -

ankfull Cross-sectional |
AREA

Hydrauhc cpios T T R

N1 IA LI

Relatlve Roughness
R (ft) / Dga (ft)

Shear Velomty

il i
;{ oy}

- Grawtatlonal Aooeleratlon
4]

i.\':&m’f‘mré?wrmﬁmmz”v
B
.
o

o 1 Friction - '
Relative u=[2.83+566 Lo RI D u*
, Facto/oughness [“ i { N 34}]

4 2. Roughness CoefﬁCIent a) Manning's 'n* from friction factor / relativé £ ft ] i
roughness . =1 4865"’R?"’:5 *S”zln n= “E : sec L

u = 1.4865* R23*§1Z
2l b)Manning’s 'n’ from Jarrett { USGS ): n=0.38838R-16 p =
21 Note: -This equation is for applications involving steep, step- pool high boundary oo

21 roughness, cobble- and boulder-dominated stream systems; i.., for stream types
| Al A2 A3,81,B2,83,C2and E3. = =

_ s T T e e
2. Roughrzess Coefficient: u = 1.4865* R</9*§4</n ft I sec cfs
| ©) Manning's 'n' from Stream Type n= | ‘
3 Other Methods {Hey, Darcy-Welsbach Chezy C, efc.) - 1. H 1 %
. ft/ sec . cfs |
ft/ sec| cfs |
- - — .
E u-= i
Contmmty quatlons a) Reglonal Cur:yes u $e‘;¢ ftlsec cfs :
ft I sec: 37 Z 9‘) cfs

Optlons for using the ‘Dgy term'in: e'relatwe roughness relation (R DM), when-using -estlmatnon method

1. For sand-bed channels: Measure the "protrusion height” (hyy) of sand dunes above channel bed elevations.
Substitute an average sand dune protrusion height (hey in ft) for the Dgg term in estimation methiod 1.

Option

2. For boulder-dominated channeis: Measure severa| "protrusion heights" (h,,) of boulders above channel bed

Option elevations. Substitute an ave. boulder protrusion height (hy, in ft) for the Dgs term in estimation method 1.

For bedrock-dominated channels: Measure several "protrusion heights" (hy,,) of rock separations/steps/joints/
| |Option 3. uplifted surfaces above channel bed elevations. Substitute an average bedrock protrusion height (hy in feet) for |2
: the Dm term in estimation method 1. E

LT e e AT R T L e L e R T e e T T L P R B R R e SR R

Tt R CO ER L L LR L L S T

P ' : : Copyrlght © 2009 Wildland Hydrology ‘ AB63
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1. Obtain the drainage area associated with the ga'éing station.
2. Obtain the field-determined bankfull discharge at the gaging station(s) (Figure A-22).

3. gnbéavigl‘ggﬁ)%ankfull-channel dimensions from the gaging station hydraulic geometry relationships (discharge vs. width, depth, area
4. Measure the average water surface slope. ‘

5. Perform an active bed pebble count on the riffle to obtain D84.

6. Determine the stream type. ,

7. Solve for Manning’s "n” at the bankfull stage: n = (1.49R¥35¥2)/u (use the bankfull mean velocity from Step 3).

8. Calculate relative roughness: R/Dga. Make sure that Dga is converted from millimeters to feet. Hydraulic radius (R) and mean depth

(dbkf) are often used interchangeably when width/depth ratios are greater than 12.
9. Calculate shear velocity: u* = (gRS)%2.
10. Calculate friction factor: u/u*. .
11. Plot bankfull discharge as a function of drainage area on the appropriate regional curve.

12, Plot bankfull channel dimensions as a function of drainage area on the approptiate regional curve (note stream type of plotted values
using unique symbols).

13. Plot relative roughness by friction factor (Figure A-16) (Example in FigureA-19).
14. Plot Manning's “n" by friction factor (Figure A-17) (Example in Figure A-20).
15. Plot Manning’s “n" by stream type (Figure A-18) (Example in Figure A-21).

Gaging Station Narr;e: West Fork Saﬁ Juan River near Pagosa Springs, Colorado  Gaging Station Number: 09341500

Drainage | Bankfull | Bankfull B:nnelgﬁﬂ Bankfull Bahkf.ull A\S’i-r\:a’izer " Dga Stream Man"ni”ng's Relative Shegr Friction
Area [Discharge; Width Depth Area | Velocity Slope ‘ Type n Rougf;ness \{glouty Factor
(mi?) Qb cfs) | Woke | dpkr(ft) | Abks (ft2) | upir (ft/s) S (ft/ft) {mm)  (f) o R/Dgq (ft/ft) u* (ft/s) ufu*
Wi | 33 |zzez| W19 |26 2.9 |,00F | 159 ‘CU/ [ |.048 25 W9L |Se

L

suonponddy pup ABofoydiow 1ALy

Apq praid 1544



River Morphology and Applications Second Field Day

Worksheet B-1. Field Form for Level Il Stream Classification.

Stream: Afavsh Run

Basin: Drainage Area: acres | g.3 mi®
Location:  yW gnoh R T, am | Losdtod DS,

Twp. & Rge: Sec. & Qtr.:

Cross-Section Monuments (Lat./Long.): Date: ‘7‘/30/(?
Observers:  Toewmnm | Valley Type: ~rit-

Bankfull WIDTH (W)

WIDTH of the stream channel at bankfull stage elevation, in a riffle section.

Bankfull DEPTH (dpks)

Mean DEPTH of the stream channel cross-section, at bankfull stage
elavation, in a riffle section {(dyr = A/ Whie).

Bankfull X-Section AREA {Anpks)

AREA of the stream channel cross-section, at bankfull stage elevation, in
a riffle section.

Width/Depth Ratio (Wpki/ dpks) 2 /7.4 / 124
Bankfull WIDTH divided by bankfull mean DEPTH, in a riffle section.

Maximum DEPTH (dmax)

Maximurmn depth of the bankfull channel cross-section, or distance between
the bankfull stage and Thalweg elevations, In a riffle section.

WIDTH of Flood-Prone Area (Wspa)
Twice maximum DEPTH, or (2 x dmax) = the stage/elevation at which
flood-prone area WIDTH is determined in a riffle section.

Entrenchment Ratio (ER) 328y ).
The ratio of flood-prone area WIDTH divided by bankfull-channel WIDTH
(Wipa / W) (riffle section).

Channel Materials (Particle Size Index ) Dsg
The Dgp particle size index represents the mean diameter of channel
materials, as sampled from the channel surface, between the bankfull
stage and Thalweg elevations.

Water Surface SLOPE (S)

Channel slope = "rise over run" for a reach approximately 20—-30 bankfull
channel widths in length, with the "riffle-to-riffle" water surface slope
representing the gradient at bankfull stage.

Channel SINUOSITY (k)

Sinuesity is an index of channel pattern, determined from a ratio of stream
length divided by valley length (SL f VL); or estimated from a ratio of valley
slope divided by channel slope (VS / 8).

Stream
Type

See Classification Key

B4 Copyright © 2009 Wildland Hydrology




River Morphology and Applications Second Field Day

Worksheet B-2. Computatlons of velocity and dlscharge usmg various methods

Relatlve Roﬁghness a4,
R () / Dea (1)

Shear Velocaty
u* = YgRS .

e = e

: Relative u=[2.83+5.66 Log RI Dgs ¥ Ju* &

| Factor/Raughness [ { 1] - Q\og ft/ sec V (0(1’5

f 2. Roughness Coefficient: a) Mannlng s 'n' from friction factor | relative — :

| ¥~—Toughness u =1.4865"R¥3 «g12, " | CQ . q ft/sec L _7 —] cfs -

.| 2. Roughness Coefficient: = u=1.4865* R2’3*S”21n | Py ‘ GE.F cofs &

2l b) Manning's 'n’ from Jarett { USGS ): n=0.39538R18 n =|0, 068 sec ‘ crs -

=1 Note: This equation is for applications involving steep, step-pool, high boundary o T T = i

1 roughness, cobble- and boulder-dominated stream systems; i.e., Tor stream types - L - =

=| At, A2, A3, B1, B2, B3, C2and E3. . ﬁ@m e ] e e :

- icient: = * R 2/3xg1/2 = g

- 2. Rough?es‘s 'C?efﬂment. u=1.4865*R S'«in 1t /secht CL? _5 cfs |

¢) Manning's 'n' from Stream Type n -[010% = &

| 3. Other Methods (Hey, Darcy-Weisbach, Chezy C, etc.) | [ - i
gg ft/ sec - cfs .

; éOTher“ﬁewt Egdé (Hey, Darcy—Welsbach Chezy = etémi —_— L

- ft/ sec cfs

i 4. Contmulty Equatmns a) Reglonal Curves Ku =Q/A : T g T

-fs‘ Return Period for Bankfull Dlscharge Q = Year m . ft/sec| cfs

| 4, Continuity Equatlons b) USGS Gage Data u=Q/A ||| 4 \ |ft/sec @2 g—, cfs

o Opt:on 1. For sand- bed channeis Measure the protrusnon he:ght“ (hsd) of sand dunes above channel bed elevatlons

- Substitute an average sand dune protrusion height (hsq in ) for the Dgg term in estimation method 1.

i i

ﬁ Option 2 For boulder-dominated channels: Measure several "protrusion heights" (hy,) of boulders above channel bed

g " elevations. Substitute an ave. boulder protrusion height (hy in ft) for the Das term in estimation method 1. e

bERLE

§§ For bedrock-dominated channels: Measure several “protrusion heights” {hy) of rock separations/steps/joints/ .,g

:{{Option 3. uplifted surfaces above channel bed elevations. Substitute an average bedrock profrusion height (hy, in feet) for éﬁﬁg

= the Dg4 term in estimation method 1. e

(i

e e P T PR T A»,mwm‘»,5,_,\._w,m_.m;._a_.m,,,w_.,.,a.mm_w.‘,@.wmm,‘,%

Copyright @ 2009 Wildland Hydrology B5



River Morphology and Applications ' o ' Second Field Day

16

154 {uii=|:2.83 +5.66 Log (%@):l uﬂ

O

—
—

-—
(-

w

-..J

ol

Kon
Teoml

RESISTANCE (Friction) FACTOR: w/u*
o

T o

1{ X Limerinos (1970)

“4 1| O Leopold, Wolman and |

[l Miler (1964), pg 160 |

0Lt = —— e e e ()

5 1 2 3 45 10 20 304050 100
RELATIVE ROUGHNESS: R/Dgy

Ratio of Hydraulic Mean DEPTH or Hydraulic RADIUS (R)
to a Channel BED-MATERIAL SIZE Index (Dgy4)

The relation of channel bed—oamcfe size to hvdrauhc resistance, developed wnth river:
data coliected from a variety of Eastern and Western streams. :

_Resxstance factors, u/u* and 1/VT, are shown as a functlon of Relative Roughﬁess
i.e.,-a Ratio of Hydraulic Mean Depth ( d ), or Hydraulic Radius ( R), to a bed-material
sxze mdex ( D84 ) as taken frOm fleld measurements (Leopo!d Wolman and Miller, 1964)

Figure B-2. Relative roughness (R/D34) vs. friction factor (u/u*} (Rosgen, 2006b; Rosgen and Silvey, 2007).
B6 Copyright © 2009 Wildland Hydrology
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i Reference Notes \
_ A u*= Shear Velocity =“\j(gRS) n = Manning's Roughness Coefficient u = Mean Velocity {ft/sec)

ol b b T = ShearStress = YRS A = Cross-Sectional Area S = Slope (ft/ft)

50 —= (f:) = % g = Gravitational Acceleration Q = Discharge {cfs)
w40 f= 8gRS R = Hydraulic Radius { Area / Wetted Perimeter ) u=1.4865 (R)m(S)"2
_g u? { aka. Hydraulic Mean Depth ) n
:'.f_:’ 303 Dg4 = Grain diameter or particle size at
e 4 the 84" percentile index Data Point Stream Type
O 4 Y = Specific Weight of Water: 62.4 Ib/t3 c4
w 20 £ | B3
ﬁ % Y/g = Slug =1.94/ft3 Water (1Slug=32.174 Ib) A3, A2
'f';:n % Ch
S5 P = Mass Density of Fluid { b/t or slugs/ft® ) e fhmmm | ROSgeN (Western US)
mo Mass Density of Water = 1.94 slugs / ft3 {small streams )
£ ooaf
o B
ED .07 : gg\ \{:i"~ ...................
< 06 i B
% 050 ”%‘@’%’*

,tt’;.'ms mmmmmmmmmmmmmmmmmm }mqm% mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
= 040 @) o —

R 1 R e e R "::é\c* ”::)f‘q;"‘: ””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””

= @) = @"‘*- )]
030 = < ES&_:“X -
2B - = o o e o e ] e e e e e e Mg et i “huladibady Skl il wilaedadds Il Ml
s - :-?:.:: -
.020 - e T
0 2 4 Slsg 8 10 12 14 16 18 20 22 24
After Leopold, 1997. (Data fram W.Annabfe, Ontario, Canada) Friction Factor u/ u*

Figure B-3. Friction factor (u/u®*) vs. Manning'’s roughness coefficient “n” (Rosgen, 2006b; Rosgen and Silvey, 2007).
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n

Reference Notes Roughness ‘n’ 14865 (A)(R67)(S 5) n = 0.398‘38R-‘16

) i = Average Bankfull Value for rivers of medium to large size.,
M = Average Bankfull Value for smaller rivers with controlling vegetative influence, woody debris and similar high
"""""""""""""""" roughness elements.
........ .. = Average Bankfull Value for smaller rivers (mean depth < 5 feet); without controlling vegetative influence
or woody debris.
| ......:_‘:1 T e
e Fas e
JA Sy it 1
5 ] Z " e M

9 5o .......:‘.....\i,"'_"......._..... o e e e e e e e R e e e
™~

e et R B Il Tt LI ieee (P B o PRSP RSV AV I

Figure B-4, Manning's "n” by stream type (Rosgen and Silvey, 2007).

A3 A2 F2 G6 B2 B3 Eg B3c G5 F5 F6 G4 B4 F3 C5 E5 B1 F4 ES G3 C1 C3

osgen . Stream Types.:
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River Morphology and Applications Second Field Day
_SURVEY DATA — = CROSS - SECTION __ I
site: MArSA  RUN Date: 70 APR OlF
Location:  R1c,E  X-SECT)DN
Party / Notes: TEAM 7 - FBSE%?%MHUC:*@
Distance, Height of
Point, or |Back-Sight|Instrument | Fore-Sight o
| STATION Elevation||
ltem ft R SO
1 4 SALS| B ™M
2
3 gsv,’éo Turn 1
4 ’ H+ of =netr. tools
5, 0.0 35039 | piest Pn R5ide [dowmsTree
6 S0 25/, 2¢ ’
71 8.0 35 /.07
8| /0.0 350,35]
91/4.0 25D, 4
10| Do® 350,17
1] %0 3499 ¢
12| 34,0 244, bg
1313¢.% 244 0t Banl £l
141%57.0 244,42, S/upe
15| .5 34§ 5loxe
16 | 39.8 464 G| Rigbt Cdoe 1o6Ter
17| ¢j0.2. 348,49 Wl saface
18] &/, 0 248,77 7 ow of/vZo:,é %;,;Mfooﬂ
19! ¢35 45,09 | /oo pbd f ok
20| ¢35 2§25 Top Lok
211 47,0 347,67 Bodh Ladke
22| Y4.9 345.5 Top 4 4554
23| 5/ 0 3¢5.18
24153. 0 248,15
25155 0 348.23 .
26 52 348,35 M) it By T Rool e ‘éjﬁﬁ,\a
~lo7| 28,0 344 55| Mooow T €257 ~Buse of T
8| 565 3501\
Copyright © 2009 Wildland Hydrology B13-



River Morphology and Applications

Second Field Day

B14

SURVEY DATA

= CRROSS - SECTION

CR

SITE:

Sle - e e Poe?  Date:

STATION
ft

BS

FS
f

Elevation|:

NOTEs [COMMENTS, REMARKS |

[temn

ft

ft

29

6Go.D

XL

>S50, 4¢

30| 62.0

| 341

3 579,55;

31| 640

3.57

35037

32| (,6,0

3,75

35h, 375

At Pin LeFE S\ po

33

220 250 [t 120 hiad v

34

35

36

37

38

39

40

M

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

L g

Copyright © 2005 Wildland Hydrology



River Morphology and Applications ' Second Field Day

SURVEY DATA ——————==> CROSS -SECTION _ 1 __
SITE: [HHQSA R UL Date: 30 PR OG
Location; PoOL X-SEZTJDAJ _
Party / Notes; TEAM _L “Eu¥Lm, LOREAHUC

Distance, Height of
Point, or |Back-Sight|Instrument | Fore-Sight "
'STATION| BS | HI | FS |Elevation|
ttem ft it t _ ft ft
1 (M W v Pl
2| 0 Y63 39933 EFT Pi) - Feoon Peli)))
3/ 3,0 ML7Y 349, 0] s eopE
4 0.5 15,35 344,
5 00 15,7 1348.25 hanl Py
6! .0 1 5,9] 134208600 ‘
7 1.9 168 3938 06 oF wATER
8 | 12,4 1249 3%H]Taﬂ oF Rock
91,3,4 1909 1395700 wHTER
10 /l‘(Z‘,;‘:‘i g,%i‘g 345,28 {
nigs | | 1903 3448y |
12193, 0 1920 139476 v
5|2th5 (735 Bonll HARLWE G~ DEEPEST|PARTSF,
14|27,.0 19.0Y 1994492
15 .09, O 19,7] 345,25
1617/,0 A 26613463 | W ATER B O6s,
17032,5 BULkITer oF AANIC
18| 7Y, O 349,08
19|42 0 34¢,70
20|Gp-0 349 34
257,0 39,35 RIGAT [ )]V
22
23
24
25 b b min
26 1 Lo
27
28

B16 Copyright © 2009 Wildland Hydrology



River Morphology and Applications

Second Field Day

- LONGITUDINAL PROFILE 1.

Date: 4/%/07

Location:

Croop 4

Party / Notes:

L

Back-
Sight

Distance,
Point, or

STATION
ft

Heightof| ~ Thalw

s

| Water Surface|

 Bankfull

Inne.r‘ &h

Instru-
ment

Fore

Elevation

.| Fs |

Fore-

Sight . Elevatlon

Elev

Fore

Elevation| aimis

000

33::;3%€7

o407

S

OtHY-

';"f3¢€02

N+20.2

D25

2

3&5?0

) 3472,

967

9

314

1117

510

218811

O+ 56

2410

134721

459

3938

O 0|~ | ;R Ww N

016

W550\7,

) 1630

G

[+

Jiry
o

31471

27272

k|

—
-—

|y

4.6

790 ?‘!éze

\+4¢

iy
28]

31495

766 54

J+31

=Y
[#3)

el

s |

472

-
B

3"19.?{

[+47

-
()]

24555

782 | 3%H

60

Y

i
(o)}

s

777 |5

2420

—
~J

34546

717

FALY

—
o

393

-
o

2163

34489

7773

L]
o

2718

34s.o

1.30

N
e

7+43

352

j.03 |2

N
N

74+0%

7434

335

N
W

el

3446

24

dn

ok S

.07

34545 .07 BB,

fxis

C‘ﬂ. 'n:,.ﬁ

:.;E g_u&u_-i (’

!

e 1

YT

717 BT

- ;2 1 - Fadt.
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Site: 4.\ ondowd fn L U0 L _ RIFFLE (1) POOL (2)
Location: * . HuC: E__._%____ % Reach: Reach:
Party: e o Date: Date:
inches PARTICLE | Millimeters RIF@FLE; POQOL : CO%\&P. TOT # |ITEM %|% CUM|| TOT # |ITEM %|% CUME TOT # [ITEM %! % cuM
sit/Clay | <osp | SIC L 5
VeryFine | .082-.125 B i
Fine 125- .25 .
Medum | .25-.50 PN
Coarse 50-1,0 5 t: ;
04-08 | VeryCoarse | 1.0-2 i, :
08-16 | VeryFine 2.4 i1
16-.22 Fine 4-57 il
22-.31 Fine 5.7-8 i
31-44 Medium 8-113 e :
44- 63 Medum | 11.3-16 i :
63-.89 Coarse 16-226 1
89-1.3 Coarse 22.6-32 4 ]
1.3-1.8 Very Coarse 32-45 “- ’ ;
18-25 | VeryCoarse |  45.64 [.
25-35 Small 64-90 i
35-50 Small 90- 128 e
5.0-7.1 Large 128 - 180 '
7.4-10.1 Large 180 - 256 " ‘
10.1- 143 Small 256 - 362 :
143-20 Small 362-512 i :
20- 40 Medium 512 1024 E :
40-80 Large-Vry Large| 1024 - 2048 ! :
Bedrock 1 = :
Stream Type: EVaﬁe TOTAL—»

|4 lo YWl ‘oedroll gotrusns

suonvaiddy pup ABojoydioyy santy
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site:  Mmsh Bu. Date: L{f%loq L RIFFLE (1) * POOL (2) “COMPOSITE (3)-
Locatlo_? quu\m& HUCJ L_ __i__ ___1__ Sl b Reach. ! ' Reach: Reach:
Party. " 8tm | ; Dot Cowunt for Date: Date: Date;
Inches PARTICLE | Millimeters | _ RIF;FLE POZOL ' CO]Q\’IP' TOT # :T:_Z;l::ticw TOT # [ITEM %|% CUMY TOT # |ITEM % % CUM
Silt/ Clay < 062 -S/C: :
Very Fine | .082-.125 :
Fine 125..25° ;
_ Medium 25- 50
Coarse S50-1.0 : :
04 - .08 Very Coarse 1.0-2 E E
08-.186 | VeryFine 2-4 i E
A6-.22 Fine _4-57 E
22- 31 Fine 57-8 P :
31-.44 Medium 8-11.3 3
44-83 Medium 113- 16 ; |
63-.89 Coarse 162256 :
89-13 Coarse 226-32 2
13-18_ | Very Coarse 32-45 ; 3
18-25 | VeryCoase |  45-64 &
25-35 Small 64 - 90 : i
35-50 Small 90-128 { 20
50-7.1 Large- 128- 180 5 30
7.1-10.1 Large 180 - 256 E 29
10.1- 143 Small 256 - 362 | : q
~ 14.3-20 Small | 362-512 i E )
20-40 Medium 512 1024 : [
40-80  |LargeVry Large| 1024-2048 : :
Bedrock :
Stream Type: ‘ § y Type: TOTAL—»

Aoq pjaid puodag



River Marphology & Applications Calibrating Bankfull Discharge

‘Step 14 - S )
Summarize USGS gage data:

D20

.....

;.m;-,:. f-w e [

“; HUC:

- "BANKFULL“ CHARACTERISTICS «;f" - %
i 'Deiermined frorn FIELD MEASUREMENﬁ a Determined from GAGE DATA Analysis

5
“?“.:::.'.m T S B T S e e

{l[BankfulWIDTH (Wewd || 24 | 1 |

”lBankfu!! MEAN DEPTH (dwﬂ‘ W)t

{Bankfull Xsec AREA (Abm)

x jWetted PERIMETER (W) I] ZLl g ft

;séhkquSTAGE (Gage H 28] #

{1 Mean VELOCITY (u) (2.6 ftfsec
; , KBankfulIDtSCHAR‘GE(Cw) &2, .?7 ofs |
; Banl:_full DISCHARGE associated wilh "fild-determined" Bankiull STAGE || D7 - os | s
e e L e )
Recurrence Interval (Log-Pearson) assouatedmm“f:eld-determmed" Bankfuil Dlscharge I ” yrs x -

10 YearRul, Dlscharge = "50[ cfs j -‘
- _ 25 YearRI Dlscharge = qg ] cfs
- 5 OYearR ! D:scharge = 7_, o‘?. ofs ||| [ 50 YearR.l. Discharge = u,c; 9 cfs

% . MEANDER GEOMETRY __________ .
E MeanderWaveIeng!h(Lm)Jl ade | E Radius ofCurvature(Rc) ot | b
[ Belt Width ( Wox) o1 | 1t H|[Meander Width Ratio (]| 22 /it

HYDRAULIC GEOMETRY e

-] Basedon USGS Discharge Summary Notes data (Form 9-207) and regression analyses of measured
discharge (Q) with the hydraulic parameters of Width (W), Area (A), Mean Depth (d) & Mean Velocity
{u). determine the intercept coefficient {a) and the slope exponent (b} values for a power function of the
forrn Y=ax® when'Yis one of the selected hydraultc parameters and Xis a gwen dlsoharge value {Q),

e ey

- Mﬁw« %" Width (w) Depth {d) Area (A) Velocuy[u)

[ Intercs ) 1. Y1 110.40713 g3slo.2e38]
i' Slope Exponent b} |0.{ 9 0.31]] 0,&0?’ 0.4¢ . -

it

e e . M
[ Hyorauic Radius R=Arwe /s # ;§Mann[ngs"n“at Bankiul Stage DOK _|Coefi

e e e

"n" = 1.4895 [(Area ) ( Hydraulic Radlusz’a) (Slope)‘”] / Qm

= «5 T B e e e
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